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Description

CROSS-REFERENCE TO RELATED APPLICA-
TION(S)

[0001] This application claims priority to Japanese pa-
tentapplication No. 2023-195717, filed on November 17,
2023; the entire contents of which are incorporated here-
in by reference.

TECHNICAL FIELD

[0002] The presentinvention relates to a technique for
generating image content from text information.

BACKGROUND ART

[0003] In recent years, with the spread of notebook
PCs (personal computers), smartphones, tablet term-
inals, and the like, users have had more opportunities
to easily use the Internet anytime anywhere. The users
can use EC (electronic commerce) sites for shopping and
use SNS (social network services), for example, as web
services via the Internet. Companies that provide such
Web services are attempting to create more attractive
Web pages that can appeal to users’ visual perception in
order to encourage more users to frequently use their
Web services.

[0004] Usually, web pages are configured by including
one or more pieces of content (also referred to as "web
content"), each of which is composed of a plurality of
parts. Web page creators create a web page, for exam-
ple, by generating one or more pieces of content and
placing each piece of content at a predetermined posi-
tion. As a technique for generating content on a web
page, JP 2019-204184A discloses a content manage-
ment apparatus that generates content by combining a
plurality of parts that are selected by a user from a storage
unit that stores a plurality of parts, and are disposed at
any suitable positions. The apparatus makes it possible
to generate content by the user selecting and combining
a plurality of parts.

[0005] JP 2019-204184A is an example of related art.

SUMMARY OF THE INVENTION

[0006] With the technique disclosed in JP
2019-204184A, content can be generated by combining
desired parts selected by the user from a plurality of parts
stored in the storage unitin advance. However, in a case
of an operation of selecting a plurality of parts each time
one piece of content is generated, the workload in-
creases when more pieces of content are generated.
In view of this, a workload per user can be reduced by
allocating content generating operations to a plurality of
users, but the operational efficiency may vary depending
on the prior knowledge of each user.

[0007] Problems related to such operational efficiency
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may occur more noticeably when content to be generated
is image content composed of a plurality of parts (image
parts). When a large number of pieces of image content
are generated, for example, parts that are selected vary
depending on target image content, and thus the work-
load for selecting parts and generating content may in-
crease. Furthermore, if prior knowledge about types of
parts that can be selected and positions where parts can
be disposed differs between a plurality of users, there
may be a significant difference in the work efficiency for
generating image content.

[0008] The presentinvention has been made in view of
the above problem, and aims to provide a technique for
generating image content with a simple procedure.
[0009] In order to solve the above problems, one as-
pect of an image generation apparatus according to the
presentinvention includes: an acquisition unit configured
to acquire text information and a prompt, the prompt
being an instruction to output metadata that includes a
plurality of attribute values composed of attribute values
that respectively correspond to a plurality of attributes
and semantically match the text information; a derivation
unit configured to derive metadata corresponding to the
text information by inputting the text information and the
prompt to a language model; and a generation unit con-
figured to generate an image based on the derived me-
tadata.

[0010] In order to solve the above problems, one as-
pect of an image generation method according to the
present invention includes: acquiring text information
and a prompt, the prompt being an instruction to output
metadata that includes a plurality of attribute values
composed of attribute values that respectively corre-
spond to a plurality of attributes and semantically match
the text information; deriving metadata corresponding to
the text information by inputting the text information and
the prompt to a language model; and generating an
image based on the derived metadata

[0011] In order to solve the above problems, one as-
pect of an image generation program according to the
present invention is a program for causing a computer to
execute: an acquisition procedure for acquiring text in-
formation and a prompt, the prompt being an instruction
to output metadata that includes a plurality of attribute
values composed of attribute values that respectively
correspond to a plurality of attributes and semantically
match the text information; a derivation procedure for
deriving metadata corresponding to the text information
by inputting the text information and the prompt to a
language model; and a generation procedure for gener-
ating an image based on the derived metadata.

[0012] Accordingto the presentinvention, itis possible
to generate image content with a simple procedure.
[0013] A person skilled in the art will be able to under-
stand the above-stated object, aspect, and advantages
ofthe presentinvention, as well as other objects, aspects,
and advantages of the present invention that are not
mentioned above, from the following modes for carrying
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out the invention by referring to the accompanying draw-
ings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

FIG. 1Ais a conceptual diagram showing data that is
input to an image generation apparatus according to
an embodiment of the present invention and data
that is output in response to the input data.

FIG. 1B is a conceptual diagram of image content
generation processing.

FIG. 2 shows an exemplary functional configuration
of the image generation apparatus according to the
embodiment.

FIG. 3 shows examples of a head part, a top part, and
a bottom part.

FIG. 4 shows an example of file names and IDs given
to the parts.

FIG. 5 shows an example of code of SVG files.
FIG. 6 shows an example of a screen thatincludes a
prompt and text information.

FIG. 7 shows an example of metadata derived from
input text information.

FIG. 8 shows three parts selected from the metadata
derived in FIG. 7.

FIG. 9 shows an example of a procedure for combin-
ing the three parts shown in FIG. 8.

FIG. 10 shows an example of a screen in a case of
modifying a generated image.

FIG. 11A shows a conceptual diagram of an image
obtained by changing the colors of dominant portions
of a generated image.

FIG. 11B shows a conceptual diagram of an image
obtained by changing the colors of one or more
partial regions of a generated image.

FIG. 12 shows a flow of processing that is executed
by the image generation apparatus according to the
embodiment.

FIG. 13 shows a flow of processing that is executed
by an image generation apparatus according to a
modified example of the embodiment.

FIG. 14 shows an exemplary hardware configuration
of the image generation apparatus according to the
embodiment.

EMBODIMENTS OF THE INVENTION

[0015] Embodiments of the present invention will now
be described in detail with reference to the accompany-
ing drawings. Out of the component elements described
below, elements with the same functions have been
assigned the same reference numerals, and description
thereof is omitted. Note that the embodiments disclosed
below are mere example implementations of the present
invention, and it is possible to make changes and mod-
ifications as appropriate according to the configuration
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and/or various conditions of the apparatus to which the
present invention is to be applied. Accordingly, the pre-
sent invention is not limited to the embodiments de-
scribed below. The combination of features described
in these embodiments may include features that are not
essential when implementing the present invention.

Overview of Operations of Image Generation Apparatus

[0016] First, an overview of operations of an image
generation apparatus 10 according to the present embo-
diment will be described with reference to FIGS. 1A and
1B. FIG. 1A is a conceptual diagram showing data that is
input to the image generation apparatus 10 and data that
is output in response to the input data. The image gen-
eration apparatus 10 may be constituted by a general-
purpose PC (personal computer) that includes a display
unit (display surface) such as aliquid crystal display and a
communication unit. Note that the image generation
apparatus 10 is not limited to a general-purpose PC,
and may be a portable terminal such as a smartphone
or a tablet PC. In addition, the image generation appa-
ratus 10 may include the display unit separately.

[0017] A user 1 directly inputs text information (here-
inafter, also simply referred to as "text") representing
desired image content (hereinafter, also simply referred
to as an "image") by performing an operation on the
image generation apparatus 10. Alternatively, the user
1 may indirectly input text by transmitting the text to the
image generation apparatus 10 by performing an opera-
tion on a user equipment (UE) 11. It suffices for text
representing a desired image to be configured to express
or describe atleast a portion of the image. In addition, ina
case where appropriate text that represents a desired
image cannot be found, the user 1 may add indirect
expression or figurative expression for at least a portion
of the image, such as "something similar to ...", to text to
be input.

[0018] The image generation apparatus 10 selects a
plurality of parts that semantically match the text (i.e.,
description of the text) received directly from the user 1 or
indirectly via the user equipment 11, and generates an
image using the plurality of parts. Note that, in the present
embodiment, the image generation apparatus 10 is en-
visioned to generate one image, but may be configured to
generate a plurality ofimages using a plurality of selected
parts. The image generation apparatus 10 outputs the
generated image to the user 1 as a response to the
received text. As an example of output, the image gen-
eration apparatus 10 may display the generated image
on the display unit or transmit the image to the user
equipment 11 via the communication unit.

[0019] The userequipment 11is, forexample, adevice
such as a smartphone or a tablet, and is configured to be
able to communicate with the image generation appara-
tus 10 via wired or wireless communication. The user
equipment 11 has a display unit (display surface) such as
aliquid crystal display, and the user 1 can perform various
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operations using a GUI (Graphic User Interface) provided
on the display unit. Such operations include a tap opera-
tion, a slide operation, a scroll operation, and the like that
are performed by a finger, a stylus, or the like, on content
such as an image displayed on the screen. The user
equipment 11 may be configured to display an image
generated by the image generation apparatus 10 on the
display unit upon receiving the image from the image
generation apparatus 10. The user equipment 11 may
include the display unit separately.

[0020] In this manner, through a simple procedure for
inputting text representing a desired image, the user 1
canreceive animage composed of a plurality of parts that
semantically match the text, from the image generation
apparatus 10.

[0021] FIG. 1B shows a conceptual diagram of image
content generation processing that is performed by the
image generation apparatus 10. To facilitate description,
FIG. 1A is referenced. As shown in FIG. 1B, the image
generation apparatus 10 first acquires text 102 input by
the user 1. The image generation apparatus 10 further
acquires a prompt 101. The prompt 101 is an instruction
instructing a language model to output metadata that
semantically matches (is consistent with) the text 102,
on a predetermined condition. The image generation
apparatus 10 may acquire the prompt 101 input by the
user 1, or may acquire the prompt 101 generated by the
image generation apparatus 10 or another apparatus.
The image generation apparatus 10 applies (inputs) the
obtained prompt 101 and text 102 to the language model
that has been trained.

[0022] Subsequently, the image generation apparatus
10 performs metadata derivation processing 103 using
the language model based on the prompt 101 and the text
102. Inthe presentembodiment, the language model is a
natural language processing (NLP) model. As language
models, large language models (LLMs) such as BERT
(Bidirectional Encoder Representations from Transfor-
mers) and GPT series (for example, ChatGPT) are
known. In the present embodiment, an example will be
described in which an LLM that operates in accordance
with an instruction of a promptis used. It should be noted
that another language model can also be used. The
language model according to the present embodiment
is configured to output (derive) metadata 104 that se-
mantically matches the text 102, in accordance with the
instruction of the prompt 101. The metadata derivation
processing 103 that uses the language model will be
described below in detail.

[0023] When the metadata 104 is derived, the image
generation apparatus 10 performs processing 105 for
selecting (sampling) and combining image parts based
on the metadata 104. Specifically, the image generation
apparatus 10 selects a plurality of image parts based on
the metadata, and combines the selected image parts.
Image content 106 is generated by combining the image
parts. The processing 105 for selecting and combining
image parts will be described below in detail. The image
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generation apparatus 10 outputs the generated image
content 106 to the user 1.

[0024] The structure and operations of the image gen-
eration apparatus 10 will be described in detail below.

Functional Configuration and Operations of Image
Generation Apparatus

[0025] The image generation apparatus according to
the presentembodimentis configured to select, from text,
a plurality ofimage parts that semantically match the text,
and generate animage (image content) by combining the
selected image parts using a language model. In the
present embodiment, image parts and a generated im-
age are images of SVG (Scalable Vector Graphics) files.
Since SVG refers to an image file format for recording
images in a text format that is based on XML (Extensible
Markup Language) (text format for which code is written
in XML), it is possible to edit images using a text editor.
Thatis to say, an SVG image is an image that can also be
edited using code (text).

[0026] FIG. 2 shows an example of a functional con-
figuration of the image generation apparatus 10 accord-
ing to the present embodiment. The image generation
apparatus 10 includes, as an example of a functional
configuration thereof, a part management unit 201, a
naming unit 202, an ID (identifier) providing unit 203, a
textinformation acquisition unit 204, a prompt acquisition
unit 205, a metadata derivation unit 206, an image gen-
eration unit 207, an output control unit 208, and a data
storage unit 210. The data storage unit 210 is configured
to be able to store a group of parts 211, a language model
212, and a group of image content 213. Note that the
image generation apparatus 10 may be divided as a
plurality of apparatuses instead of the entirety of the
image generation apparatus 10 being provided as one
apparatus. A portion of the image generation apparatus
10 may be provided in an external server apparatus. In
this case, the following functions are realized through
cooperation between the image generation apparatus 10
and the external server apparatus.

[0027] The partmanagementunit201, the naming unit
202, and the ID providing unit 203 function as a pre-
processing unit that executes pre-processing. The pre-
processing unit executes pre-processing that includes
providing file names and IDs to a plurality of image parts
(hereinafter, also simply referred to as "parts") that can
constitute an image. Each file name consists of character
strings (words) that respectively represent the features of
a part, and each ID consists of character strings that
respectively express the features of partial regions
(sub-parts) of the part.

[0028] The part management unit 201 first acquires a
large number of parts that can constitute image content.
The large number of parts are prepared in advance and
stored, for example, in the image generation apparatus
10 or a predetermined storage unit of an apparatus
different from the image generation apparatus 10. In
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the present embodiment, an image that is generated is
illustration content representing the whole human body,
and each image can be generated by combining three
types of parts. The three types are a head, an upper body,
and a lower body. Thus, parts are classified into three
types of parts. The first type is a head part representing a
head, the second type is a top part representing a top
(upper body portion, body portion), and the third type is a
bottom part representing a bottom (lower body portion,
leg portion). Although an image is generated using three
parts in the present embodiment, the parts may be cre-
ated and classified such that an image is generated using
two parts or four or more parts.

[0029] FIG. 3 shows examples of a group of head parts
30, a group of top parts 31, and a group of bottom parts
32. Note that at least a portion of each part may have a
predetermined color.

[0030] The head parts in the group of head parts 30
each represents a head of a human facing forward or
sideways. The head parts may include not only heads
with different hairstyles (including a bald head) and dif-
ferent hair colors, but also a head wearing headphones.
In addition, the head parts may also include a head
wearing any wearable object such as glasses, a hat,
hijab, a bandana, or an accessory. The head parts may
also include a head wearing a hood portion of a garment
that extends to the upper body portion, such as a hoodie.
[0031] Each top part in the group of top parts 31 re-
presents an upper body portion (a region extending from
the neck to the torso) facing forward or sideways. The top
part represents an upper body portion wearing one or
more of clothes, fabrics, and the like (hereinafter, also
referred to as "upper attire") such as a shirt, a suit, a tie, a
cardigan, an apron, a swimsuit, a scarf, and a stole, oran
upper body portion wearing nothing. In addition, the top
part may also represent an upper body portion wearing a
portion other than a hood portion of a garment that
extends to the head, such as a hoodie. In addition, the
top part may also include an arm portion and/or a hand
portion. The arm portion and/or the hand portion may
include aright portion and/or a left portion, and in the case
where both the left and right portions are included, the
right portion and the left portion may assume different
poses or postures. In addition, the arm portion and/or the
hand portion may also be configured to hold an object that
can be held or grasped, such as a bag or a smartphone.
The hand portion may be wearing gloves, and the nalil
portion of the hand portion may have nail art applied
thereto.

[0032] Each bottom partin the group of bottom parts 32
represents a leg portion (a region extending from the
waist to the foot) facing forward or sideways. The bottom
partrepresents a lower body portion wearing one or more
of clothes, fabrics, and the like such as a skirt, trousers,
and a swimsuit (hereinafter also referred to as "lower
attire") or a lower body portion wearing nothing. In addi-
tion, the bottom part may also represent a state of wear-
ing footwear such as shoes (including sneakers and
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pumps) or sandals. In addition, the bottom part does
not have to represent a standing state. The bottom part
may represent a state of sitting on a chair such as a couch
or an office chair. In addition, the bottom part does not
necessarily include both the right foot and the left foot,
and, in the case where the bottom part includes both the
left and right feet, the lengths of the right foot and the left
foot do not need to be the same. In addition, the bottom
part may be expressed in association with an object in a
portion thereof extending from the waist to the foot. The
bottom part may be configured to include a ball near the
right or left foot to represent the foot kicking the ball, for
example.

[0033] Note thatthe head parts do not need to have the
same size. The same applies to the top parts and the
bottom parts. A top part that includes an upper body
portion wearing a long apron or dress may have a rela-
tively long vertical size compared to a top part that
includes an upper body portion wearing a short shirt,
for example. Also, a bottom part that includes a lower
body portion that is seated sideways on a chair may have
arelatively long horizontal size compared to a bottom part
including a lower body portion that is standing and facing
forward. However, since a head part, a top part, and a
bottom part are finally combined to generate one image,
each part is configured such that an image that is gen-
erated when combined with the other parts is not an
unnatural image. The regions of a neck portion and a
face portion are configured such that, when a head part
and a top part are centered and combined, the width of
the neck portion of the top part does not exceed the width
of the face portion of the head part, for example. In order
to combine a head part, a top part, and a bottom part
together, predetermined lines may be set in advance in
the parts as will be described later with reference to FIG.
9.

[0034] The naming unit 202 provides a file name ex-
pressing (close to) the features of each part acquired by
the part management unit 201, to the part. In the present
embodiment, the file name is formed by a concatenation
of a plurality of character strings that express a plurality of
features included in the part. The naming unit 202 may
provide a file name to a part through an input operation
performed by the user 1. The user 1 views a part dis-
played on the display unit of the user equipment 11 or the
image generation apparatus 10, visually grasps (recog-
nizes) a plurality of features of the part, and directly or
indirectly inputs character strings representing the plur-
ality of features, to the image generation apparatus 10,
for example. Then, a file name can be generated by the
part management unit 201 concatenating the input char-
acter strings, and can be provided to the part. Alterna-
tively, the naming unit 202 may provide a file name to a
partin accordance with a predetermined rule usingimage
recognition processing. The naming unit 202 extracts a
plurality of features of a part by performing image recog-
nition processing (that includes object recognition and
face recognition) on the part, and obtains (generates)
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character strings that represent the plurality of features of
the part by referencing the features against a predeter-
mined rule, for example. The part management unit 201
can generate a file name by concatenating the character
strings, and provide the file name to the part. The image
recognition processing may be processing that is per-
formed using a trained machine learning model. In addi-
tion, in acase where itis difficult to express the features of
a part, such as a hairstyle (including a bald head) and the
shape of a face in a head part, in an identifiable manner
using character strings, the features may be identified by
numbers that are based on a predetermined rule.
[0035] In the present embodiment, assume that char-
acter strings selectable as character strings expressing
features of parts are determined in advance for each of
the head parts, the top parts, and the bottom parts. The
predetermined character strings of the head parts, the
top parts, and the bottom parts are classified into a head
class, a top part class, and a bottom part class, respec-
tively. Note that the top part class is further classified into
two classes, namely an upper body activity class and an
upper attire class, and the bottom part class is further
classified into two classes, namely a lower body activity
class and a lower attire class. For each head part, a
plurality of character strings are selected from the char-
acter strings included in the head class by an input
operation or image recognition processing performed
by the user 1. Similarly, for each top part, a plurality of
character strings are selected from the character strings
included in the top part class, and, for each bottom part, a
plurality of character strings are selected from the char-
acter strings included in the bottom part class.

[0036] FIG. 4 shows examples of file names provided
to parts. As described above, in the present embodiment,
each part is configured in an SVG file, and thus the file
extension thereof is "svg". FIG. 4 shows a file name 401
forahead part400, a file name 411 for a top part410, and
a file name 421 for a bottom part 420.

[0037] Inacase wherethe head part400 is recognized
as the head of a man who is wearing headphones and is
facing sideways, such features are represented by three
character strings, namely "Man", "HeadPhone", and
"HeadSide14" (type 14 of side of head). The naming unit
202 can concatenate the three character strings and
provide the file name 401 "Man_HeadPhone_HeadSi-
del4" to the head part 400.

[0038] In a case where the top part 410 is recognized
as facing forward and holding a barcode readerin a hand,
such features are represented by four character strings,
namely "Front", "Holding", "BarCodeReader (barcode
reader)", and "CollarShirt (collared shirt)". The naming
unit 202 can concatenate the four character strings and
provide the file name 411 "Front_Holding_BarCodeRea
der_BarCodeReader_CollarShirt" to the top part 410.
[0039] In a case where the bottom part 420 is recog-
nized as standing facing forward and wearing an A-line
skirt, such features are represented by three character
strings, namely "LegsFront (front oflegs)", "Stand (stand-
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ing)", and "AlineSkirt (A-line skirt)". The naming unit 202
can concatenate the three character strings and provide
the file name 421 "LegsFront_Stand_AlineSkirt" to the
bottom part 420.

[0040] The file names shown in FIG. 4 are examples,
and a file name different from the file name shown in FIG.
4 may be provided to the head part 400, for example.
Character strings that represent the features of a part
may differ when input by different users or generated by
performing different image recognition processing, for
example. In addition, in each of the file names shown
in FIG. 4, a plurality of character strings are concatenated
using underscores, but the form in which a plurality of
character strings are concatenated is not limited thereto.
[0041] The ID providing unit 203 provides IDs (identi-
fiers) respectively expressing the features of a plurality of
partial regions (sub-parts) in each of the parts acquired by
the part management unit 201. Each part is composed of
a plurality of partial regions. Each head part included in
the group of head parts 30 in FIG. 3 is composed of at
least two partial regions, namely hair and skin, for ex-
ample. The ID providing unit 203 provides a character
string expressing the feature of each partial region, such
as a name of the partial region, to the partial region as an
ID. The ID providing unit 203 may provide IDs to a plurality
of partial regions by the user 1 performing an input
operation. The user 1, for example, views a part dis-
played on the display unit of the user equipment 11 or
the image generation apparatus 10, visually grasps (re-
cognizes) the features of a plurality of partial regions
included in the part, and directly or indirectly inputs
character strings that represent the plurality of features
to the image generation apparatus 10. The ID providing
unit 203 can then provide the input character strings to
the part as IDs. Alternatively, the ID providing unit 203
may perform known object detection processing (image
recognition processing) on a part to detect a plurality of
partial regions included in the part, and generate char-
acter strings. It is possible to use object detection pro-
cessing that is based on machine learning, such as the
algorithm of YOLO (You Only Look Once). The ID provid-
ing unit 203 can provide the generated character strings
to the part as IDs. It is possible to change a feature of
filling, such as a color, in a partial region identified using
an ID, in the final generated image.

[0042] Furthermore, the ID providing unit 203 associ-
ates a plurality of IDs for each of the parts with an image
file. In the present embodiment, as described above,
each part is configured as an SVG file. The ID providing
unit 203 associates an ID with a path element for render-
ing each partial region, in an SVG file.

[0043] FIG. 4 shows an example of a plurality of IDs
provided to each part. FIG. 4 shows IDs 402 for the head
part 400, IDs 412 for the top part 410, and IDs 422 for the
bottom part 420.

[0044] The head part 40 is provided with three IDs,
namely "Hair", "Skin", and "Headphone" for the corre-
sponding partial regions.
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[0045] The top part 41 is provided with three IDs,
namely "Skin", "Shirt", and "BarCodeReader" (barcode
reader) for the corresponding partial regions.

[0046] The bottom part 42 is provided with three IDs,
namely "Skirt", "Skin", and "Shoes" for the corresponding
partial regions.

[0047] Furthermore, the ID providing unit 203 associ-
ates provided IDs with path elements in each SVG file.
FIG. 5 shows an example of code in SVG files. FIG. 5
shows a file name 501, IDs 502, and an SVG file 503 for a
head part 500, and a file name 511, IDs 512, and an SVG
file 513 for a head part 510.

[0048] The head part500 is provided with the file name
501, namely "Man_Bald_HeadsFront31" by the naming
unit 202, and is provided with the two IDs 502, namely
"Skin" and "Glasses" for the corresponding partial re-
gions. In this case, the ID providing unit 203 associates
the IDs with id attributes of path elements ("<path---/>")
for rendering the corresponding partial regions, in an
SVG file 503. Specifically, the ID providing unit 203
associates (writes) "skin" with (as) the id attributes of
the path elements for rendering the partial regions pro-
vided with "Skin", and associates "glasses" with the id
attributes of the path elements for rendering the partial
regions provided with "Glasses", in the SVG file 503.
[0049] In addition, the head part 510 is provided with
the file name 511, namely "Woman_MidumLength-
Hair_HeadsFront6" by the naming unit 202, and is pro-
vided with the two IDs 512, namely "Hair" and "Skin" for
the corresponding partial regions. In this case, the ID
providing unit 203 associates the IDs with id attributes of
path elements for rendering the corresponding partial
regions, in the SVG file 513. Specifically, the ID providing
unit 203 associates (writes) "hair" with (as) the id attri-
butes of the path elements for rendering the partial region
provided with "Hair", and associates "skin" with the id
attributes of the path elements for rendering the partial
region provided with "Skin", in the SVG file 513.

[0050] Inthesvgelement'<svg...>"ofeach SVGfile,a
width attribute and a height attribute set a display region,
and a viewBox attribute sets a rendering region. Also, in
the rectelement"<rect... >", a width attribute and a height
attribute designate a rectangular region, and a fill attri-
bute designates a color. In addition, in each path element,
ad attribute designates a partial region, and a fill attribute
designates a color. To designate a color using the fill
attribute, itis possible to use hexadecimal color code that
is based on a predetermined rule.

[0051] In addition, the ID providing unit 203 can des-
ignate one or more partial regions that occupy a large
region as a dominant portion, among the plurality of
partial regions included in each part. The ID providing
unit 203 can designate, as a dominant portion, a portion
obtained by combining a hair portion (excluding a bald
head) of the head part and an upper attire portion of the
top part, for example. When a dominant portion is desig-
nated, the ID providing unit 203 can associate informa-
tion indicating the dominant portion with an id attribute of
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a path element for rendering each of the partial regions
included in the dominant portion, in the SVG file.
[0052] By the naming unit202 providing file names, the
part management unit 201 can manage the acquired
parts by classifying them into the group of head parts,
the group of top parts, and the group of bottom parts. By
referencing the character strings of the head class, the
top part class, and the bottom part class, for example, the
part management unit 201 can manage the parts by
classifying them into the group of head parts, the group
of top parts, and the group of bottom parts. When a file
name is provided to each part by the naming unit 202 and
IDs are provided by the ID providing unit 203, the part
management unit 201 configures an SVG file of the part,
and saves the SVG file in a group of parts 111.

[0053] The processing up to this point corresponds to
pre-processing. When pre-processing ends and parts
each provided with a file name and one or more IDs
are stored in a group of parts 211, the image generation
apparatus 10 enters a state where preparation for gen-
erating an image from text is complete.

[0054] After pre-processing is complete, the text infor-
mation acquisition unit 204 acquires text (text informa-
tion) input by the user 1. The text is text representing the
features of an image desired by the user 1. The image
generation apparatus 10 may acquire text through an
input operation performed by the user 1, or may acquire
text from the user equipment 11 operated by the user 1.
Alternatively, the text information acquisition unit 204
may acquire text input from a predetermined external
apparatus in accordance with an instruction from the user
1. The text information acquisition unit 204 outputs the
acquired text to the metadata derivation unit 206.
[0055] The prompt acquisition unit 205 acquires a
prompt. The prompt is an instruction instructing the lan-
guage model 212 to output metadata that semantically
matches (is consistent with) the text, on a predetermined
condition. The prompt acquisition unit 205 outputs the
acquired prompt to the metadata derivation unit 206. The
prompt acquisition unit 205 may acquire a prompt
through an input operation performed by the user 1, or
may acquire a prompt generated by and stored in the
image generation apparatus 10 or an external apparatus
in advance. The language model 212 is an LLM config-
ured to infer metadata that semantically matches the
description of input text, and output (derive) metadata
in accordance with instructions of a prompt.

[0056] The metadata derivation unit 206 can display
the acquired prompt and text on the display unit of the
image generation apparatus 10. FIG. 6 shows an exam-
ple of a screen 60 that includes a prompt and text dis-
played on the display unit of the image generation appa-
ratus 10. On the screen 60, a prompt 62 acquired by the
prompt acquisition unit 205 is displayed in a prompt box
61, and text66 inputby the user 1is displayedin atextbox
65. The content of the prompt box 61 and the text box 65
on the screen 60 can be edited by the user 1.

[0057] The description in the prompt 62 will be de-
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scribed. Inthe presentembodiment, metadata derived by
the metadata derivation unit 206 is metadata written in
the JSON format. Metadata in the JSON format consists
of a pair of a key (also referred to as an "attribute") and an
attribute value (json value) for the key. The key is a
character string, and the value can have the form of
one of a character string, a numerical value, a Boolean
value (true or false), an array, an object, and null. In the
present embodiment, the prompt 62 includes an instruc-
tion to select a value that semantically matches the input
text, from a plurality of selectable attribute values, for a
plurality of keys.

[0058] In the example of FIG. 6, the prompt 62 is a
command statement for selecting an attribute value that
semantically matches the text, for each of the set keys,
and generating metadata in the JSON format. The
prompt 62 instructs the user to set a message in the
JSON format that has six keys, that is to say "gender",
"who (type of head)", "top_body_activity (activity of upper
body)", "bottom_body_activity (activity of lower body)",
"top attire", and "bottom attire". In addition, the prompt 62
includes instructions to select attribute values from a list
at the bottom of the prompt 62, to select gender-appro-
priate attire, to select values from the elements of the list,
and not to change the name of the value.

[0059] Lists from which data can be selected for the six
keys are written in the prompt 62. As attribute values of
the key "gender", elements "Man" and "Woman" are set.
On the other hand, character strings included in the head
class, the upper body activity class, the upper attire class,
the lowerbody activity class, and the lower attire class are
set as attribute values of the keys "who", "top_body_ac-
tivity", "bottom_body_activity", "top attire", and "bottom
attire", respectively. There are a large number of char-
acter strings included in the head class, the upper body
activity class, the upper attire class, the lower body
activity class, and the lower attire class, and thus the
detailed illustration of element lists of these attribute
values is omitted in FIG. 6.

[0060] As described above, the head part, the top part,
and the bottom part represent a state of facing forward or
sideways, and the user 1 can select a front (face forward)
button 63 or a side (face sideways) button 64 on the
screen 60. The front button 63 has been selected on the
screen 60. A condition can be added such that the
metadata derivation unit 206 selects an attribute value
provided with "Front", for metadata to be derived, when
the front button 63 is selected. In addition, a condition can
be added such that the metadata derivation unit 206
selects an attribute value provided with "Side", for meta-
data to be derived, when the side button 64 is selected.
[0061] Note that six keys are designated in the prompt
62 in FIG. 6, but the number of keys is not limited to a
specific number. On the screen 60, a condition is set such
that an attribute value provided with "Front" or "Side" is
selected for metadata to be derived, when the front button
63 orthe side button 64 is selected, for example, buta key
(e.g., akey "Facing") may be set that makes it possible to
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select "face forward" or "face sideways" as an attribute
value.

[0062] In addition, the text 66 is text information ex-
pressing an image desired by the user 1, and "a woman
wearing formal wear" has been input as an example. The
text 66 shown in FIG. 6 designates a gender, but there is
no particular rule for text thatis input, and text that is input
may be any text (descriptive information) that expresses
(describes) a desired image (in the present embodiment,
an image of a person). In addition, the text may include
indirect expression or figurative expression for at least a
portion of the image, such as "something similar to".
[0063] When an execute button 67 on the screen 60 is
activated (selected) by the user 1 after the prompt 62 and
the text 66 have been input, the metadata derivation unit
206 inputs the prompt 62 and the text 66 to the language
model 212. A trigger for the metadata derivation unit 206
to input the prompt 62 and the text 66 to the language
model 212 and derive metadata is not limited to activation
of the execute button 67, and metadata may be auto-
matically derived when input of the prompt 62 and the text
66 is complete.

[0064] The metadata derivation unit 206 inputs the
prompt 62 and the text 66 to the language model 212,
infers metadata in the JSON format based on the prompt
62, and thereby derives (acquires) the metadata. That is
to say, the metadata derivation unit 206 causes the
language model 212 to execute metadata derivation
processing (inference processing) based on the prompt
62 and the text 66. FIG. 7 shows an example of a screen
70 that includes metadata 71 derived based on the input
prompt 62 and text 66. The prompt 62 is omitted from the
screen 70. In the metadata 71, attribute values selected
for the six keys "gender", "who", "top_body_activity",
"bottom_body_activity", "top attire", and "bottom attire"
set in the prompt 62 shown in FIG. 6 are written.
[0065] Specifically, inthe metadata 71, attribute values
"Woman", "Woman_LongHair_ HeadsFront3", "Body-
Front_SpeakingThinking", "LegsFront_Stand", "Suit-
Woman", and "PencilSkirt" are respectively selected
for the six keys "gender", "who", "top_body_activity",
"bottom_body_activity", "top attire", and "bottom attire".
On the screen 60 shown in FIG. 6, as a result of the front
button 63 being selected, "Woman_LongHair_ Head-
sFront3", "BodyFront_SpeakingThinking", and "Legs-
Front_Stand" that are attribute values that include
"Stand" are selected.

[0066] The derived metadata 71 may be edited by the
user 1. The attribute values included in the metadata 71
can be modified, for example. When the execute button
67 is activated again by the user 1 after the metadata
derivation unit 206 has acquired the metadata 71, the
metadata derivation unit 206 may cause the language
model 212 to execute processing for deriving metadata
based on the same input data so as to acquire metadata
thatincludes attribute values at least a portion of which is
different from those of the metadata 71. This can be
realized, for example, by the metadata derivation unit
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206 changing any parameter of the language model 212
every time the execute button 67 is activated. In addition,
a configuration may be adopted in which, when the
execute button 67 is activated by the user 1, a plurality
of sets of metadata are derived by the metadata deriva-
tion unit 206 changing any parameter of the language
model 212 at an appropriate time, for example.

[0067] The metadata derivation unit 206 outputs the
derived metadata to the image generation unit 207.
[0068] The image generation unit 207 selects (sam-
ples) three parts from the group of parts 211 based on the
metadata derived by the metadata derivation unit 206,
and combines the three parts to generate one piece of
image content. Note that, when a plurality of sets of
metadata are derived, the image generation unit 207
may generate at least pieces of image content that re-
spectively correspond to the sets of metadata, based on
the sets of metadata.

[0069] FIG. 8 illustratively shows three parts 80 se-
lected based on the metadata 71 shown in FIG. 7. The
image generation unit 207 refers to the file names of the
group of parts 211 stored in pre-processing, for the six
attribute values included in the metadata 71, and selects
SVG files each having afile name thatincludes character
strings that match or are similar to the six attribute values
(character strings of the attribute values). In the present
embodiment, the image generation unit 207 selects three
types of parts, namely a head part 81, atop part82,and a
bottom part 83. The head part 81, the top part 82, and the
bottom part 83 each have a file name (not illustrated)
having character strings that match or are similar to the
character strings of the six attribute values included in the
metadata 71, and are parts that semantically match (are
consistent with) the text 66 ("woman in a formal dress").
[0070] The image generation unit 207 combines the
three selected parts to generate one image. The proce-
dure for combining parts will be described with reference
to FIG. 9. FIG. 9is adiagram for explaining an example of
a part combining procedure. To facilitate description, an X
axis and a Y axis perpendicular to each other are set as
illustrated. In each of the head part 81, the top part 82, and
the bottom part 83, the lower left vertex (corner) of the
square is set as the origin. When the head part 81, the top
part 82, and the bottom part 83 selected by the image
generation unit 207 are combined, a horizontal line (aline
having the same Y coordinate) set in advance for each of
the parts is used. A first line 91 is set along the border
between the face and the neck (that is to say, the line of
the jaw), in the head part 81. A second line 92 to be
overlapped with the firstline 91 inthe head part81is setin
the top part82. In addition, in the top part 82, a third line 93
is set at the hem line of the upper attire. A fourth line 94 to
overlap the third line 93 in the top part 82 is set for the
bottom part 83.

[0071] Theimage generation unit207 centers the head
part81, thetop part82, and the bottom part 83. Theimage
generation unit 207 then sends the bottom part 83 to the
back and locates the bottom part 83 such that the fourth
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line 94 of the bottom part 83 and the third line 93 of the top
part 82 overlap. Furthermore, the image generation unit
207 locates the head part 81 such that the second line 92
of the top part 82 and the first line 91 of the head part 81
overlap. Accordingly, an image 95 in which the head part
81, the top part 82, and the bottom part 83 are combined
is generated.

[0072] In the example in FIG. 9, the image 95 is gen-
erated by superimposing the bottom part 83, the top part
82, and the head part 81 in this order, but the image
generation unit 207 may superimpose two parts such that
at least a portion of one of the parts overlaps the other
part. Ifthe top partincludes a pose of folding hands in front
of the lower attire such that the hands overlap the lower
attire, for example, the image generation unit 207 can
superimpose the top part and the bottom part such that
the hand portion appears in front of the top part. In this
case, a partial region of the top part that is to appear in
front of the bottom part may be setin advance in the parts
such that the partial region appears in front of the bottom
part when the top part is superimposed on the bottom
part. In addition, the procedure for combining the three
parts is not limited to the procedure described with re-
ference to FIG. 9, and the image generation unit 207 may
be configured to combine the three parts using coordi-
nates or parameters set in any suitable manner.

[0073] The image generated by the image generation
unit 207 is output by the output control unit 208. The
output control unit 208 may display the generated image
on the display unit of the image generation apparatus 10
or may transmit the generated image to the user equip-
ment 11 via the communication unit, for example. In
addition, the output control unit 208 may store the gen-
erated image in the group of image content 213 in asso-
ciation with the text acquired by the text information
acquisition unit 204. The image generation unit 207
may store the text 66 in FIG. 6 in the group of image
content 213 in association with the image 95in FIG. 9, for
example. When the text information acquisition unit 204
acquires the text 66 after the image 95 has been gener-
ated, the output control unit 208 can take out and output
the image 95. Accordingly, the output control unit 208 can
output the image 95 again from the same text 66 without
the metadata derivation unit 206 deriving metadata and
the image generation unit 207 selecting and combining
parts.

[0074] An image generated by the image generation
unit 207 may be modified through additional text input by
the user. FIG. 10 shows an example of a screen 1000 in
the case of modifying a generated image. When the user
1 inputs text 1001 "change her hair style" to the text box
65 and activates the execute button 67 after the image 95
shown in FIG. 9 has been generated, the metadata
derivation unit 206 derives metadata 1002 obtained by
modifying the attribute value of the key "Who", in meta-
data 71. In the metadata 1002, the attribute value of the
key "who" is changed from "Woman_LongHair_Heads-
Front3" to "Woman_LongHair_HeadsFront20" com-
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pared with the metadata 71. The image generation unit
207 generates an image 1003 based on the metadata
1002. In the image 1003, the hair style has been changed
compared with the image 95 shown in FIG. 9.

[0075] In addition, it is possible to change the color (or
filling) of at least one partial region out of a plurality of
partial regions in an image generated by the image gen-
eration unit 207. Changing the color of a partial region of
an image will be described with reference to FIGS. 11A
and 11B.

[0076] FIG. 11Aisaconceptual diagram of animagein
which colors of dominant portions in a generated image
set by the ID providing unit 203 are changed. In this
example, the dominant portions are a hair portion in
the head part and the upper attire portion in the top part.
An image 1100 is an image generated by the image
generation unit 207. Upon receiving, from the user 1,
an instruction that includes designation of a dominant
portion and designation of a predetermined color, the
image generation unit 207 changes the color of the
dominant portion to the designated color. Images 1101,
1102, and 1103 make up a conceptual diagram of an
image in which the colors of the hair portion and the upper
attire portion, which are dominant portions, are changed
from those of the image 1100.

[0077] FIG. 11B shows a conceptual diagram of a
generated image in which the colors of one or more
partial regions are changed. In this example, an image
in which the colors of the skin and the hair are changed is
illustrated. Upon receiving, from the user 1, an instruction
that includes designation of a partial region and designa-
tion of a predetermined color, the image generation unit
207 changes the color of the designated partial region to
the designated color. An image 1104 is a conceptual
diagram of an image that is generated when an instruc-
tion to change the color of the hair portion is given, and in
which the color of the hair portion has been changed from
that of the image 1101. An image 1105 is a conceptual
diagram of an image that is generated when an instruc-
tion to change the color of the skin portion is given, and in
which the color of the skin portion has been changed from
that of the image 1101.

[0078] Although an example has been described in
which the color of at least a portion of a generated image
is changed through an operation performed by the user 1,
the image generation unit 207 may be configured to
change a color according to a predetermined program.

[0079] As described above, the image generation ap-
paratus 10 according to the present embodiment selects
a plurality of parts that semantically match text expres-
sing an image desired by the user 1, from the text, and
generates one piece of image content by combining the
selected parts. This makes it possible to generate image
content that is semantically consistent with text, through
a simple procedure for inputting the text.

[0080] FIG. 12 shows a flow of processing that is
executed by the image generation apparatus 10 accord-
ing to the present embodiment. This processing is per-

10

15

20

25

30

35

40

45

50

55

10

formed after the aforementioned pre-processing is com-
plete. First, the text information acquisition unit 204 ac-
quires text, and the prompt acquisition unit205 acquires a
prompt (S10). The metadata derivation unit 206 inputs
the text and the prompt acquired in S10 to the language
model 212, thereby inferring and deriving metadata that
semantically matches the text (S20). Subsequently, the
image generation unit 207 selects (samples) a plurality of
parts based on the metadata derived in S20 (S30). In the
present embodiment, the image generation unit 207
selects three parts, that is to say, a head part, a top part,
and a bottom part, from the group of parts 211 based on
the derived metadata. The image generation unit 207
then combines the selected parts to generate one piece
of image content (S40). The output control unit 208 out-
puts the generated image content (S50).

[0081] As optional processing, the text information
acquisition unit 204 may modify the text acquired in
S10 through a user operation in order to modify the
metadata derived in S20 (S60). Alternatively, the text
information acquisition unit 204 may acquire, as modifi-
cation text, text different from the text acquired in S 10,
through a user operation. When the text is modified, the
metadata derivation unit 206 derives metadata again
based on the modified text and the prompt acquired in
S10 (S20). In addition, after the image content is gener-
ated (S40), the text information acquisition unit 204 may
modify the text acquired in S10 through a user operation
(S80).

[0082] In addition, the metadata derivation unit 206
may modify the metadata derived in S20 through a user
operation (S70). When the metadata is modified, the
image generation unit 207 selects three parts, namely,
ahead part, a top part, and a bottom part from the group of
parts 211 based on the modified metadata (S30), and
combines the selected parts to generate one piece of
image content (S40).

[0083] In addition, after the image content is output by
the output control unit 208, the image generation unit 207
may change a partial region of the image content through
a user operation (S90). As described with reference to
FIGS. 11A and 11B, for example, the image generation
unit 207 can change the color of a dominant portion and
the colors of one or more partial regions through a user
operation. In this case, the output control unit 208 outputs
changed image content (S50).

[0084] In addition, in S20, for example, the metadata
derivation unit 206 may derive a plurality of sets of
metadata by changing any parameter of the language
model 212 at an appropriate time. In this case, the image
generation unit 207 may generate at least pieces of
image content that respectively correspond to the sets
of metadata, based on the sets of metadata (S30 and
S40).

[0085] In the present embodiment, a prompt needs to
be input to the language model 212, but, in a case where
the language model 212 is configured, in advance, to
operate in accordance with aninstruction indicated by the



19 EP 4 557 223 A1 20

prompt 62 in FIG. 6, only text information needs to be
input. FIG. 13 shows a flow of processing according to a
modified example of the present embodiment. In FIG. 13,
the processing of S10 and S20 in FIG. 12 is changed to
S11 and S21. In S11, the text information acquisition unit
204 acquires text from the user. In S21, the metadata
derivation unit 206 derives metadata by inputting the text
acquired in S 11 to the language model 212. The sub-
sequent processing is similar to that in FIG. 12.

[0086] Although an object of the present embodiment
is to generate an illustration of a person, the present
embodiment can be applied to any image that can be
generated by combining a plurality of parts. In addition, in
the present embodiment, it is envisioned that the image
file format of each part is SVG, but an image of another
image file format such as JPEG (Joint Photographic
Experts Group) or PNG (Portable Network Graphics)
may also be used. In addition, in the present embodi-
ment, it is envisioned that metadata is in the JSON
format, but there is no limitation to a specific format as
long as the metadata includes description equivalent to
keys (attributes) and attribute values.

Hardware Configuration of Image Generation Appara-
tus

[0087] Next, an exemplary hardware configuration of
the image generation apparatus 10 will be described.
FIG. 14 is a block diagram showing an example of a
hardware configuration of the image generation appara-
tus 10 according to the present embodiment.

[0088] The image generation apparatus 10 according
to the present embodiment can be mounted in a single or
a plurality of computers, mobile devices, or any other
processing platforms.

[0089] Referring to FIG. 2, an example is shown in
which the image generation apparatus 10 is mounted
in a single computer, but the image generation apparatus
10 according to the present embodiment may be
mounted in a computer system that includes a plurality
of computers. The plurality of computers may be com-
municatively connected via a wired or wireless network.
[0090] As shown in FIG. 14, the image generation
apparatus 10 may include a CPU (Central Processing
Unit) 1401, a ROM (Read Only Memory) 1402, a RAM
(Random Access Memory) 1403, an HDD (Hard Disk
Drive) 1404, an input unit 1405, a display unit 1406, a
communication I/F (communication unit) (interface)
1407, a GPU (Graphics Processing Unit) 1408, and a
system bus 1409. The image generation apparatus 10
may also include an external memory.

[0091] The CPU 1401 performs overall control of op-
erations of the image generation apparatus 10, and
controls the components (1402 to 1408) via the system
bus 1409, which is a data transmission path.

[0092] The ROM 1402 is a nonvolatile memory that
stores a control program and the like necessary for the
CPU 1401 to execute processing. The program includes
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instructions (code) for executing the above processing
according to the embodiment. Note that the program may
be stored in a nonvolatile memory such as the HDD 1404
or an SSD (Solid State Drive), or an external memory
such as a removable storage medium (not illustrated).
[0093] The RAM 1403 is a volatile memory, and func-
tions as a main memory, a work area, and the like of the
CPU 1401. Thatis, when executing processing, the CPU
1401 realizes various functional operations by loading a
necessary program or the like from the ROM 1402 to the
RAM 1403, and executing the program or the like. The
RAM 1403 may include a data storage unit 210 shown in
FIG. 2.

[0094] The HDD 1404 stores, for example, various
types of data, information, and the like required when
the CPU 1401 performs processing using a program. In
addition, the HDD 1404 stores, for example, various
types of data, information, and the like obtained by the
CPU 1401 performing processing using a program or the
like.

[0095] Theinputunit 1405 is constituted by a keyboard
and a pointing device such as a mouse. The display unit
1406 is constituted by a monitor such as a liquid crystal
display (LCD). The display unit 1406 may function as a
GUI (Graphical User Interface) in combination with the
input unit 1405. The above input operations performed by
the user can be performed via the input unit 1405 or the
GUI.

[0096] The communication I/F 1407 is an interface for
controlling communication between the image genera-
tion apparatus 10 and an external apparatus.

[0097] The communication I/F 1407 provides an inter-
face to a network, and executes communication with an
external device via the network. Various types of data,
various parameters, and the like are transmitted and
received to and from the external device via the commu-
nication I/F 1407. In the present embodiment, the com-
munication I/F 1407 may execute communication via a
wired LAN (Local Area Network) or a dedicated line
conforming to a communication standard such as Ether-
net (registered trademark). Note that the network thatcan
be used in the present embodiment is not limited thereto,
and may be configured as a wireless network. Examples
of the wireless network include wireless personal area
networks (PANs) such as Bluetooth (registered trade-
mark), ZigBee (registered trademark), and UWB (Ultra
Wide Band). Examples of the wireless network also in-
clude a wireless LAN (Local Area Network) such as Wi-Fi
(Wireless Fidelity) (registered trademark) and wireless
MANSs (Metropolitan Area Networks) such as WiMAX
(registered trademark). Examples of the wireless net-
work further include wireless WANs (Wide Area Net-
works) such as 4G and 5G. Note that the network may
be any network that connects devices to each other to
enable communication therebetween, and the standard,
scale, and configuration of communication are not limited
to those described above.

[0098] The GPU 1408 is a processor specialized in
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image processing. The GPU 1408 can cooperate with the
CPU 1401 to perform predetermined processing.
[0099] Atleast some of the functions of the constituent
elements of the image generation apparatus 10 shown in
FIG. 2 can be realized by the CPU 1401 executing a
program. Note that at least some of the functions of the
constituent elements of the image generation apparatus
10 shown in FIG. 2 may be operations of dedicated
hardware. In this case, the dedicated hardware operates
under the control of the CPU 1401.

[0100] The disclosure includes the following embodi-
ments.

[1] An image generation apparatus comprising: an
acquisition unit configured to acquire text informa-
tion and a prompt, the prompt being an instruction to
output metadata that includes a plurality of attribute
values composed of attribute values that respec-
tively correspond to a plurality of attributes and se-
mantically match the text information; a derivation
unit configured to derive metadata corresponding to
the text information by inputting the text information
and the prompt to a language model; and a genera-
tion unit configured to generate an image based on
the derived metadata.

[2] The image generation apparatus according to [1],
further comprising a storage unit configured to store
a plurality ofimage parts, wherein the generation unit
selects a predetermined number of image parts from
the storage unit based on the plurality of attribute
values included in the derived metadata, and gen-
erates the image by combining the predetermined
number of image parts.

[3] The image generation apparatus according to [2],
wherein the plurality of image parts stored in the
storage unit are each provided with a name com-
posed of one or more character strings that express
the image part, and the generation unit selects the
predetermined number of image parts that include
character strings that match or are similar to the
plurality of attribute values included in the derived
metadata, and generates the image by combining
the predetermined number of image parts.

[4] The image generation apparatus according to [2]
or [3], further comprising a change unit configured to
change at least a portion of the image, wherein each
of the plurality of image parts stored in the storage
unitis composed of a plurality of sub-parts, and each
of the plurality of sub-parts is provided with an iden-
tifier for identifying the sub-part, and the change unit
changes a color of a sub-part corresponding to an
identifier designated by a user.

[5] Theimage generation apparatus according to any
one of [1] to [4], wherein, when the metadata is
modified by a user, the generation unit generates
an image based on the modified metadata.

[6] Theimage generation apparatus according to any
one of [1] to [5], wherein the metadata is metadata
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written in a JSON (JavaScript Object Notation) for-
mat.

[71Theimage generation apparatus according to any
one of [1] to [6], wherein the language model is an
LLM (Large Language Model).

Claims
1. Animage generation apparatus comprising:

acquisition means (204; 205) for acquiring text
information and a prompt, the prompt being an
instruction to output metadata that includes a
plurality of attribute values composed of attri-
bute values that respectively correspond to a
plurality of attributes and semantically match the
text information;

derivation means (206) for deriving metadata
corresponding to the text information by input-
ting the text information and the prompt to a
language model; and

generation means (207) for generating an im-
age based on the derived metadata.

2. Theimage generation apparatus according to claim
1, further comprising

storage means (210) for storing a plurality of
image parts,

wherein the generation means (207) selects a
predetermined number of image parts from the
storage means (210) based on the plurality of
attribute values included in the derived metada-
ta, and generates the image by combining the
predetermined number of image parts.

3. Theimage generation apparatus according to claim
2,

wherein the plurality of image parts stored in the
storage means (210) are each provided with a
name composed of one or more character
strings that express the image part, and

the generation means (207) selects the prede-
termined number of image parts that include
character strings that match or are similar to
the plurality of attribute values included in the
derived metadata, and generates the image by
combining the predetermined number of image
parts.

4. The image generation apparatus according to claim
2 or 3, further comprising

change means (207) for changing at least a
portion of the image,
wherein each of the plurality of image parts
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stored in the storage means (210) is composed

of a plurality of sub-parts, and each of the plur-
ality of sub-parts is provided with an identifier for
identifying the sub-part, and

the change means (207) changes a colorofa 5
sub-part corresponding to an identifier desig-
nated by a user.

5. The image generation apparatus according to any
one of claims 1 to 4, 10
wherein, when the metadata is modified by a user,
the generation means (207) generates an image
based on the modified metadata.

6. The image generation apparatus according to any 15
one of claims 1 to 5,
wherein the metadata is metadata written in a JSON
(JavaScript Object Notation) format.

7. The image generation apparatus according to any 20
one of claims 1 to 6,
wherein the language model is an LLM (Large Lan-
guage Model).

8. An image generation method comprising: 25

acquiring (S10) text information and a prompt,

the prompt being an instruction to output meta-
data that includes a plurality of attribute values
composed of attribute values that respectively 30
correspond to a plurality of attributes and se-
mantically match the text information;

deriving (S20) metadata corresponding to the
text information by inputting the text information

and the prompt to a language model; and 35
generating (S40) animage based on the derived
metadata.

9. Animage generation program for causing a compu-
ter to execute 40

an acquisition procedure (S10) for acquiring text
information and a prompt, the prompt being an
instruction to output metadata that includes a
plurality of attribute values composed of attri- 45
bute values that respectively correspond to a
plurality of attributes and semantically match the

text information;

a derivation procedure (S20) for deriving meta-
data corresponding to the text information by 50
inputting the text information and the promptto a
language model; and

a generation procedure (S40) for generating an

image based on the derived metadata.
55
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FIG. 5
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FIG. 6

61,

Prompt Put messages into a JSON with keys "gender", "who",
instructions | "top_body_activity", "bottom_body_activity", "top attire",
and "bottom attire".

Select json values from the following list.

Use gender appropriate attire.

Select values from from the elements of the following list,
and do not change the names of values. > 62

gender: [Man’, 'Woman’]

who: [list of all head classes]

top_body_activity: [list of all top body activities]
bottom_body_activity: [/ist of all bottom body activities]
top attire: [/ist of all top attire]

bottom attire: [list of all bottom attire] J

65, 66

( 7

User input | Awoman wearing formal wear

20




EP 4 557 223 A1

FIG. 7
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FIG. 10

1000
63
2., 1 1001 _ 65
[ change her hairstyle e J
1002

{

“‘gender”: “Woman”

“‘who”: “Woman_ShortHair_HeadsFront20”
“facing”: “BodyFront”

“top body activity”: “BodyFront_SpeakingThinking”
“bottom body activity”: “LegsFront_Stand”

“top attire”: “SuitWoman”
“bottom attire”: “PencilSkirt”

23




EP 4 557 223 A1

FIG. 11A

1103

1100

1100 1104

24



EP 4 557 223 A1

Fl
( START )
y ~ S10

G. 12

ACQUIRE TEXT AND PROMPT

k.
-t

¥ ~ S20

DERIVE METADATA BY
INPUTTING TEXT AND PROMPT
TO LANGUAGE MODEL

..............................

-------------------------------

-
3

' 830

SELECT MULTIPLE PARTS
BASED ON METADATA

] ~ 5S40

------------------------------

COMBINE MULTIPLE PARTS TO
GENERATE IMAGE CONTENT

_______________________________

------------------------------

———————————————————————————————

iy
3

' S50

OUTPUT IMAGE CONTENT

______________________________

:  MODIFY IMAGE CONTENT @ |
: PARTIAL REGION I

_______________________________

END

25



EP 4 557 223 A1

FIG.

( START )

! ST

ACQUIRE TEXT

—y

13

-

] ~ S21

DERIVE METADATA BY
INPUTTING TEXT TO

LANGUAGE MODEL

o

-------

_______________________________

)

\ __S30

ACQUIRE MULTIPLE PARTS
BASED ON METADATA

'  S40

COMBINE MULTIPLE PARTS TO
GENERATE IMAGE CONTENT

i

.-

_______

_______________________________

r -

-------

_______________________________

-t

{ S50

OUTPUT IMAGE CONTENT

END

-

PARTIAL REGION

———————

MODIFY IMAGE CONTENT . |

-------------------------------

26



EP 4 557 223 A1

FIG. 14

1401 1402 1403 1404
CPU ROM RAM HDD
1409
INPUT DISPLAY | |COMMUNICATION GPU
UNIT UNIT I/F
“~1405 “~1406 1407 1408

27




10

15

20

25

30

35

40

45

50

55

EP 4 557 223 A1

Europaisches

European P
0> patent Office EUROPEAN SEARCH REPORT Application Number

Office européen

des brevets EP 24 21 1268

=

EPO FORM 1503 03.82 (P04C01)

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X US 7 016 828 Bl (COYNE ROBERT E [US] ET 1-9 INV.
AL) 21 March 2006 (2006-03-21) G06T11/00

* the whole document *

* relevant passages are indicated in the
attached Opinion *

A Nvidia Omniverse Omniverse - ET AL: "How |1-9
ChatGPT and GPT-4 Can Be Used for 3D
Content Generation | by NVIDIA Omniverse |
Medium",

30 March 2023 (2023-03-30), XP093263691,
Retrieved from the Internet:
URL:https://medium.com/@nvidiaomniverse/ch
atgpt-and-gpt-4-for-3d-content-generation-
9cbebdl7ecl5

* the whole document *

TECHNICAL FIELDS
SEARCHED (IPC)
GO6T
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 31 March 2025 Eveno, Nicolas

CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone
Y : particularly relevant if combined with another D : document cited in the application

document of the same category L : document cited for other reasons
Atechnological backgroUund e e e e e
O : non-written disclosure & : member of the same patent family, corresponding
P :intermediate document document

after the filing date

28




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 4 557 223 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO.

EP 24 21 1268

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

31-03-2025
Patent document Publication Patent family Publication
cited in search report date member(s) date
UsS 7016828 Bl 21-03-2006 us 7016828 Bl 21-03-2006
us 7373292 B1 13-05-2008
us 7962329 B1 14-06-2011

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

29




EP 4 557 223 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  JP 2023195717 A [0001] «  JP 2019204184 A [0004] [0005] [0006]

30



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

